This study examined whether differences in phonological awareness were related to differences in speech comprehensibility. Seventeen of the newcomers to the Department of English at Taif University (TU) who learned English as a foreign language (EFL) in academic settings completed a total of seventeen tests of phonological awareness: fourteen of these measured their explicit knowledge of English phonological structures, and three tests of phonological short term memory. The same participants were also asked to read aloud a passage and to narrate picture stories. These tasks were used by five native speakers of English to rate TU freshman EFL learners' comprehensibility on a nine-point scale. There was a strong positive correlation between composite phonological awareness scores and rated comprehensibility and between composite phonological awareness scores and phonological short term memory. The correlation between rated comprehensibility and phonological short term memory was not significant. A simple linear regression analysis showed that approximately 19% of the variance in rated comprehensibility scores was accounted for by composite phonological awareness scores. The study offers support to the view that phonological awareness is related to differences in speech comprehensibility and the results suggest that form-focused instruction in phonology may contribute to the comprehensibility of TU freshman EFL learners.
Introduction
The study of metaknowledge of phonology (e.g., Jiménez & Ortiz 2000) is a recent interest that draws attention of researchers in language literacy (Richards, Platt & Platt 1992 & Kaminski & Good 1998 ); reading and reading disabilities (Eldredge 2004 , Bravo-Valdivieso 1995 & Campbell 2004 ); linguistic phonology (Durgunoglu et al.1993 & Carrillo 1994 & Abadzi et al. 2005 ; testing technology (Kaminski & Good 1996 & Kaminski et al. 2008 , contemporary curriculum-design (Good & Jefferson 1998 & Hasbrouck & Tindal 1992 ); second language acquisition (Davidson & Strucker 2002 , Stanovich 1986 & Holt 1995 , and language instruction (Kenworthy 1987 & Jones 1996 & Marston & Magnusson 1988 . Lyon (2002) has stated that reading deficits in many learners can be prevented if diagnosed early and a research based intervention is implemented. Jager- Adams (1997) has argued that the second best predictor of early reading achievement is an awareness of the phonemes in a spoken word. With this theoretical background, our appreciation of the practical and multidimensional facets of the issue, and our understanding of the barrenness of Arabic research of similar studies, the project seems justified. The paper tests the concept of metaknowledge of English sounds among TU English-majors-to-be. Its components are: Introduction, Literature Review; Project Motivation and Purpose; Study Design, Test Outline; and Method (Experiment Details).
II. Literature Review
Researchers, e.g., Ashmore et al., (2003) and Heilman (2002) have found that sound metaknowledge is the one area of instruction that has been missing, or that may have been inadequately addressed with early language learners, especially those struggling in the acquisition of another language. Our initial review of the available literature proves there an absence of metaknowledge teaching in the material on second language teaching methodology. In the meantime, there is a similar absence of research on the effect of metaknowledge language instruction. The Arab research arena in education and psychology, above all, is nearly empty of such attempts. Types of metaknowledge of phonological components are accessible from the literature on: phonemic structure (Bishop & Bishop 1996) , rhyme structure and manipulation (Bradley & Bryant 1985) , syllable formation rules (Liberman et al.1974) , word formation (Bear et al. 2008) , sentence recognition (Davidson & Strucker 2002) , and structuring metaknowledge raising practices (Denton et al. 2000 & Hempenstall 2007 ). Moreover, the idea of developmental hierarchy for the emergence of metaknowledge of phonological skills were a major concern in designing our test. Costanza et al. (1991) reported that phonological short term memory plays a significant role in foreign language vocabulary acquisition. The role of phonological short term memory in the development of phonological awareness and intelligible L2 pronunciation is not known. In the present study, two non-word repetition tasks were used to measure phonological short term memory of TU participants. We also explore the connection between phonological short term memory, phonological awareness and comprehensibility to examine whether phonological short term memory may play a role in articulatory mastery. Moreover, the study depends upon constructing a metalinguistic test that integrates its main grounds from: 1) Exploring the phenomenon of metalanguage in early language learners to see if it can predict future performance. 2) Investigating: Listening: the ability to attend to and distinguish both environmental and speech sounds from one another, i.e., by means of alertness (including location), sequencing, discrimination, figure-ground, memory (sound pattern concepts) and sound-symbol.
Rhyme: the correspondence of ending sounds of words or lines of verse. Rhyming is the ability to identify words that have identical final sound segments: exposure, judgment, (identify same or different), production (produce word with the same final sounds). Word Grasp: the knowledge that sentences consist of words and that these words can be manipulated: pointing (words on page--notice spaces) and counting (number of words in sentence or phrase). Syllable Discernment: the ability to hear parts or segments of phonemes that comprise the rhythm of the word: counting, segmenting, blending and deletion. Phonemic Awareness: the ability to attend to, identify, and manipulate the sounds that are representative of graphemes in the English language. exposure to alliteration in text, initial sound identification/comparison, sound/symbol correspondence, final sound identification, phoneme counting (with and without visual aids), phoneme segmentation, phoneme blending (synthesis),phoneme deletion, and phoneme substitution.
TEST OUTLINE
In its potential four-part scheme, the test expands the following fundamental titles: 1) Phonics items to demonstrate the abstract process that stresses associating letters, i.e., visual symbols, with auditory sounds and may be illustrated to students in various contexts, mainly in isolation and at the beginning and ending of words. 2) Items of phonemic perception which approaches sound-symbol association from the opposite direction: students explore speech sounds by hearing, feeling and seeing their characteristics and comparing and contrasting their properties. The auditory element of the speech sound is connected to the more basic oralmotor activity by which the sound is produced; 3) Items that demonstrate their alertness, discrimination and perception, i.e., show their sense of sound intensity (understand the concept of loud/soft with respect to sound). 4) Items that reveal sound/word identification and may come from familiar nursery rhymes, short stories or familiar stories and poems already used in class; 5) Items that emphasize manipulation of words in sentences; 6) Items to highlight compound word segmentation, compound word deletion, syllable search and syllable categories; and, 7) Items that designate syllable addition, syllables with manipulatives, syllable identification, substitution of syllables and rotating syllables in compound words. Finally, these are some limitations of metaknowledge of sound components in L2 contexts: 1) There is not an established knowledge base for teaching of metaknowledge in L2 contexts. 2) Metaknowledge instruction needs words for drawing generalizations. 3) Sound metaknowledge instructions involve pronunciation discrimination which some English-majors-to-be are still struggling with the sounds of their L2. 4) In TU, newcomers to English do not start to read English story books independently until quite late. 5) So far, language instruction in TU has been entrusted with too many objectives: pronunciation, vocabulary, spelling, etc. The purpose of a metaknowledge course is still not clear enough to many instructors.
III. Method
Participants Seventeen TU freshman EFL learners completed a series of tasks that were designed to tap a range of phonological awareness skills (described in the "Tasks" section). There were seven males and ten females in the group with a mean age of 20 years (range: 18-21). On average, they had studied English in a classroom for seven years (range: 6-8). All participants were college freshman students who scored a minimum of 470 on a local TOEFL (Test of English as a Foreign Language).
Tasks
There is no single standard set of tasks that measures phonological awareness. Typically, six types of skills are included in the domain of phonological awareness. Tasks used in this study to tap each of the six skill areas are described below. Fourteen separate tasks were used to evaluate phonological awareness. 1) Phonological blending is the ability to blend phonemes into syllables and syllables into words. A phonemeblending task in which the participants heard a sequence of isolated sounds with a short pause between them, e.g., [k ae t] was used to measure the phoneme blending ability of participants. The participants responded by typing a word that they thought consisted of the sequence of sounds they heard. In order to be counted as correct, the spelling had to be correct, e.g., [ baek] required the response, back).
2) Phonological manipulation is the ability to add, delete, substitute, or rearrange phonemes or groups of phonemes within a word or a phrase. Three tasks were used to measure this skill area in the present study: a) Initial consonant deletion. Participants were presented with a picture with its label written next to it. All words began with a consonant. They were asked to pronounce the word without the first consonant. Without the first consonant, all words changed to non-words(e.g. frog pronounced as [rog]). b) Final consonant deletion. This was similar to the initial consonant deletion task described above, except that the participants pronounced the word without the final consonant. c) Spoonerisms. The task was to exchange the initial sounds of words in two-word phrases, e.g., white fish and no tails, so that it would result in phrases with two different English words (fight wish and toe nails). The transformed phrases were not required to be meaningful as long as they consisted of real English words.
3) Phonological segmentation is the ability to decompose a word into phonemes and syllables. Two tasks, i.e., number of sounds in words and number of syllables in words, were used to test this ability. a) In the first task, participants were presented with written single-syllable words one at a time and were asked to sound them out before entering the number of sounds present in each word. (b) In the second task, the participants sounded out one-to four-syllable words one at a time before entering the number of syllables for each word. 4) Phonological sequencing ability allows a learner to identify the position of a specified phoneme or a sequence of phonemes within a word. a) In the phoneme position identification task, the participant heard a word and, following a brief pause, a vowel or consonant produced in isolation. The participant was then to orally identify the sound that came after the reference sound. The responses were audio-recorded. b) In the cluster identification task, the participant typed the word-initial or word-final consonant cluster upon hearing each word spoken. The words had either word-initial or word-final clusters but not both. 5) Rhyming and alliteration abilities include identification of rhyming and alliterating words as well as the ability to produce rhyming and alliterating words. a) Identification of rhyme and identification of alliteration. Participants were presented with a set of three words on the computer screen, two of which rhymed (in the rhyming task) or alliterated (in the alliteration task). The participants checked off the two words that they thought rhymed or alliterated. b) Rhyming fluency and alliteration fluency. The participants were given common single-syllable words, one for rhyming and one for alliteration separately, and asked to produce as many rhyming or alliterating words respectively as they could within 30 seconds. Responses were audio-recorded. 6) Non-word reading. Non-words are sequences of phonemes that conform to the phonotactic constraints of the language but without any semantic content. Reading a non-word would require converting text into a sequence of sounds and syllables and then applying a prosodic structure to the sequence before pronouncing it. The participants were presented with ten written non-words, one at a time and were asked to read them. Responses were audio-recorded and evaluated for two elements, each of which was scored separately: a) the correct number of syllables, and b) the correct placement of the main stress relative to how a native speaker of English (the second author) with extensive background in Linguistics and English as Second Language pronounced these words. Some of the non-words used on this task as well as the other two tasks described below were taken from Carter et al. (2002) and Gathercole et al. (1994) .
Phonological Short Term Memory Tasks
(1) Picture-non-word association. The participants were presented with a set of ten-line drawings for which English had no words. Each picture had a nonword label underneath it and the participants heard the spoken form of the non-word twice. After they had heard the labels for all the ten pictures, the pictures were rearranged in a pseudorandom order on the screen and the labels were shown at the bottom of the screen in pseudorandom order. The participants were asked to match the labels with the pictures by typing the labels in the space provided below the pictures.
(2) Non-word repetition. The participants immediately repeated a non-word they heard. Their responses were audio-recorded and were evaluated for two separate areas: a) the correct number of syllables, and b) the correct placement of primary stress relative to the spoken testword.
Procedures
A computer program was written in Visual Basic 5, which presented each of the tasks on a computer screen. The program recorded and tallied correct and incorrect responses for those tasks that required a typed response. The program also audio-recorded responses for tasks that required an oral response. A TU teaching assistant listened to the audio recordings and tallied the correct and incorrect responses. For each of the tasks, there was a practice period preceding the presentation of test items. During the practice trials, prompts and explanations were freely given to maximize correct responses. This was to ensure that participants understood the requirements of the task. However, errors were not explicitly corrected. During the test, participants followed standard written instructions presented on the screen without any additional prompts, explanations, or feedback. The screen layout and written instructions on tests were identical to those on the practice trials. Practice trials consisted of five items and the test tasks typically included ten items. The exceptions were rhyming and alliteration fluency tasks where participants produced as many rhyming and alliterating words as they could within thirty seconds. No practice items were used as test items.
Comprehensibility Ratings
Each TU participant in the study read one of the several short passages and narrated a sequence of pictures that depicted a story. Each text was one hundred-and-twenty words long. The number of words that fell within the two thousand most frequent words in English ranged from 86 to 91%, as measured by the Compleat Lexical Tutor (http://132.208.224.131/). The participants were allowed to read the passages silently just prior to reading them aloud and to examine the pictures silently for a short time before describing them. From each EFL learner"s reading and narration, three read sentences and three picture description sentences were extracted. The first and the last sentences read and spoken by a participant were excluded from selection to allow for warm-up and cool-down. In addition, incomplete sentences, sentences with false starts and/or phrase repetitions and very short sentences (those with less than four words) were excluded. A computer program, written in Visual Basic 5, presented the sentences to ten raters individually through headphones. The raters listened to the read and spoken sentences alternately; the fifty-one (17 × 3) read and fifty-one spoken sentences were, however, presented in a pseudorandom order to each rater, so that no two raters heard the fifty-one read and fifty-one spoken sentences in the same order.
The raters judged the comprehensibility of how each sentence was said on a 9-point Likert scale (1 = extremely difficult to understand; 9 = extremely easy to understand). The program recorded the responses and saved them in a text file. At the start of the listening session, each rater listened to the same two read and two spoken sentences, one at a time. The raters were told that the first sentence in each group was representative of sentences that were easy to understand and the second, an example of a sentence that was hard to understand. This was done to inform raters of the range of performance they were likely to encounter so that they would make use of the entire scale -1 through to 9 -when rating sentences. Table 1 Inter-rater reliability measures for 12 raters for three sentences each read and spoken by seventeen TU participants. (ICC: intraclass correlation coefficient) Table 1 presents statistics concerning the inter-rater reliability of 12 raters. The mean ratings as well as mean minimum and mean maximum ratings, for the most part, occupy the middle of the rating scale, indicating that raters generally avoided giving extremely low or extremely high ratings to sentences they listened to. The EFL participants in this group were all college students who had to meet certain minimum English proficiency standards to be admitted to their degree programs. On the other hand, no participant had native-like proficiency in spoken English. This probably explains why there were few very high and very low ratings.
To measure inter-rater reliability, in addition to the various mean ratings, intraclass correlation coefficients (ICC) for consistency were computed using the two-way mixed effects model where rater effects were random and rating effects were fixed. The Cronbach"s alpha values reported in Table 1 are very high, indicating that there was a high degree of consistency among raters. The samples that were highly rated by one rater also received high ratings by other raters and vice versa. However, the ICC (single measures) values are lower, indicating there was less absolute agreement among raters for individual samples. Overall, the consistency among raters is satisfactory. This is in line with the results reported by Derwing and Munro (1997) , Derwing and Rossiter, M. (2003) , and Munro and Derwing (1995) , who have also reported that untrained listeners produce highly reliable ratings. Table 2 Mean, maximum and minimum proportions and standard deviations for 17 measurements obtained from EFL participants Table 2 presents summary data for 17 measures obtained in the study. Mean proportions reported in Table 2 were computed by dividing the number of correct responses by total items in each task for each participant and then computing the mean of these proportions. For alliteration and rhyme fluency tasks, which did not have a set number of items, the denominator was 10. Rhyme fluency data for four participants, and initial and final consonant deletion data for one participant each were unavailable due to technical problems with the computer. The performance of the group was poorest in rhyme fluency. This might be, in part, due to the loss of data for four participants. Except for rhyme fluency, participants as a group tended to score in the 50 to 90% range in other tasks. Performance of individual participants, however, varied considerably on different tasks with some participants scoring as low as 20% on some phonological awareness tasks, while at least one participant scoring 100% on all but four tasks (alliteration fluency, rhyme fluency, spoonerisms, and phoneme blending). Clearly, most of the participants possessed a significant amount of phonological awareness. The performance of the group on phonological memory tasks (tasks15-17 in Table 3 ) followed a similar pattern.
IV. Results

Tasks
Participants
Phonological awareness tasks (1-14)
Phonological short term memory tasks ( Table 3 Mean proportions and standard deviations for phonological awareness and phonological short-term memory tasks and intelligibility ratings for 17 EFL participants Table 3 presents composite means for phonological awareness and phonological short term memory tasks for each participant along with his/her rated comprehensibility scores. Composite means are in the upper half of the range for both phonological awareness and phonological memory tasks (except for one participant who scored 0.4 on phonological memory). In contrast, comprehensibility ratings generally fall in the low to middle portions of the range with only two participants scoring above 7 on the 9-point scale. Classroom learning of L2 appears to ensure a certain level of phonological awareness. Generally, those who scored in the upper ranges of phonological awareness and tasks were also rated higher in comprehensibility. In contrast, no clear pattern of association appears to exist between comprehensibility ratings and phonological short term-memory. Table 4 shows a matrix of correlation coefficients for the 17 tasks used in this study. The Pearson"s correlation coefficient between mean rated comprehensibility scores and mean composite phonological awareness scores was significant(r [17] =0.491, p<0.05) indicating that the two measures are related. Pearson"s r in the neighborhood of 0.5 is considered large when measuring the strength of association between two separate but related variables (Cohen 1996) . In fact, according to Cohen, correlations much larger than 0.5 are "measuring the same thing" rather than two different variables. A simple linear regression analysis with composite phonological awareness scores as the independent variable and the rated comprehensibility scores as the dependent variable showed that, conservatively, 19% of the variance in rated comprehensibility scores was accounted for by phonological awareness scores (R2 = 0.241; adjusted R2 = 0.190). In the present study, phonological awareness was a factor in comprehensibility, although it is clearly not the whole story. The correlation between phonological short term memory and speech comprehensibility was non-significant (r [17] = 0.199, p > 0.05). The phonological short term memory scores are clustered at the top of the range, which suggests the presence of a ceiling effect. The non-significant correlation between speech comprehensibility and phonological short term memory may, in part, be the result of this ceiling effect. Phonological short term memory, however, was highly correlated with some aspects of phonological awareness (r [17] = 0.502, p <0.05). Two phonological awareness tasks -alliteration fluency (r [17] =0.628, p <0.01) and initial sound deletion (r [17] = 0.827, p < 0.01) -correlated highly with phonological short term memory. The very high correlations suggest that these two tasks and phonological short term memory probably tap the same pool of cognitive resources. Other phonological awareness tasks were non-significantly correlated with phonological short term memory. The three purported phonological short term memory tests do not appear to measure the same underlying construct, given that Cronbach"s alpha coefficient was only 0.53 for the three tasks. Nunnaly (1978) and George and Mallory (2003) have stated that an alpha value of 0.7 or higher is an adequate measure of internal reliability for tests. Among the phonological awareness tasks, rhyme and alliteration identification tasks (r [17] = 0.511, p < 0.05), spoonerisms and the number of syllables tasks (r [17] = 0.577, p < 0.05), rhyme identification and cluster identification tasks (r [17] = 0.483, p < 0.05), the number of sounds and cluster identification tasks (r [17] = 0.506, p < 0.05), and cluster identification and non-word reading with correct number of syllables tasks (r [17] = 0.563, p < 0.05) were significantly correlated. The number of syllables task correlated highly with sound blending (r [17] = 0.499, p < 0.05), sound position identification (r [17] =0.544, p < 0.05) and non-word reading with correct stress placement (r [17] =0.565, p < 0.05). However, correlations are not perfect or even near perfect, indicating that each task also required unique knowledge not shared with other tasks. Other correlations among the phonological awareness tasks did not reach statistical significance. Overall, however, the numerous significant correlations suggest that the different phonological awareness tasks share a common knowledge base. Cronbach"s alpha was 0.73 for the 14 phonological awareness tasks, indicating an adequate level of internal reliability for these tests. 
V. Discussion & Conclusion
The results indicate that phonological awareness may be a factor in the comprehensibility of TU freshman EFL learners. Greater amounts of explicit knowledge of phonological patterns and rules, as measured by the phonological awareness tasks, may have facilitated greater speech comprehensibility. The findings provide some support for Schmidt"s noticing hypothesis (1990; Schmidt & Frota 1986), i.e., EFL learners with superior explicit knowledge of phonological structures and patterns of English were generally rated as more intelligible learners. However, given that phonological awareness accounted for only 19% of the variance in rated comprehensibility, it appears that "noticing" phonological structures and patterns in L2 input is not the only aspect related to highly intelligible speech. Schmidt"s contention that additional, beneficial learning can occur when L2 learners consciously analyze and understand language structures and patterns appears to find support in this study. Given the incomplete knowledge of the subjects" instructional backgrounds, we cannot be certain where the differences in phonological awareness developed.
The results of this study leave open an obvious question. It is not clear whether teaching phonological awareness will help L2 learners become more comprehensible. Most focus-on-form (FonF), or form-focused instruction, i.e., an approach to language instruction in which learners are made aware of the grammatical form of language features that they are already able to use communicatively, research indicates that pedagogical intervention that calls attention to formal properties of the L2 encourages greater levels of accuracy, that when pedagogical strategies are used to highlight formal properties of language, learners benefit and may learn the language at a faster rate than would otherwise be possible (Long & Robinson 1998) . Although most FonF research has examined syntactic and lexical form, there is no reason to believe that phonological form would not be amenable to the same kind of awareness-building strategies in the classroom (Doughty &Williams 1998). Indeed, it is a basic assumption of most classrooms that explicit pedagogical interventions are helpful. What is not clear is whether traditional pronunciation teaching techniques are effective in promoting noticing. It is likely that pronunciation pedagogy is full of "focus on forms" (Long & Robinson 1998) practices, many of which may not be effective in producing greater comprehensibility.
It is not uncommon to find L2 learners who, after many years of exposure to the language, have reached a plateau that is well short of being sufficient to meet their comprehensibility needs. It is possible that a significant cause of this plateau is the hit-or-miss approach to phonological instruction that appears to be common throughout the world, at least in the teaching of English. Multiple studies have indicated that teachers simply do not teach pronunciation, partly because they do not feel that they know how (Burgess & Spencer 2000; MacDonald 2003; Murphy 1997) . It may be that the FonF approach that seems so promising in the teaching of other language forms has not been tried sufficiently with phonological awareness.
The findings do not support a strong version of Krashen"s (1981 Krashen"s ( , 1982 Krashen"s ( & 1994 theory that explicit knowledge of language structures and rules are detrimental to L2 performance because they interfere with the implicitly acquired system of knowledge, which, according to Krashen, is the source of L2 competence. In the present study, TU freshman learners who had explicit phonological knowledge were not at a disadvantage. Instead, they appear to have benefited from that knowledge. If explicit and implicit forms of knowledge are indeed additive, then form-focused instruction in a milieu of meaningful exposure to language should accrue maximum benefit.
The present study, which is based on a correlational analysis, cannot be used to categorically conclude that greater phonological awareness causes greater comprehensibility. What it does suggest is that such awareness may be an important factor predicting whether an L2 learner is likely to be easier or more difficult to understand. A logical next step would be an experimental study to examine whether such awareness raising actually helps. Instructing L2 learners in phonological awareness and comparing pre-and post-instruction speech samples may answer more precisely whether comprehensibility can be improved through promotion of awareness. It is also an open question as to whether such awareness building requires a teacher at all. Instruction in most of the phonological awareness skill areas measured in this study can be presented through a computer interface.
